Background: Guidance from the Royal College of Surgeons advocates patient use of on-line resources to assist in decision making. Our aim was to assess the quality of on-line resources to facilitate decision making for patients considering surgery for ulcerative colitis (UC).
A pproximately 20% to 30% of people affected by ulcerative colitis (UC) will require surgery during their disease course. 1 Surgery may be undertaken acutely for severe active disease, perforation, or excessive bleeding. More commonly, surgery is performed electively for disease refractory to medical treatment. 2, 3 The decision to opt for elective surgery, rather than continuing medical treatment, may be difficult. There are risks associated with each strategy. Medically managed patients risk continued impairment of their quality of life, acute severe flares, and dysplasia, whereas those undergoing elective surgery risk postoperative complications including visceral injury and intraabdominal abscess. Patients opting for surgery also face the decision between a stoma and an ileoanal pouch. Patients undergoing subtotal colectomy alone may suffer stoma complications, whilst ileoanal pouch formation may be complicated by increased stool frequency, pouchitis, and pouch failure. 4 Guidelines from the UK National Institute for Health and Care Excellence (NICE) emphasize the importance of providing quality information about treatment options for patients considering surgery. 5 Shared Decision Making (SDM) is a process where clinicians share information about treatment options with patients, empowering them to make decisions suited to their preferences. 6 Despite using a SDM model, the information patients receive may be substantially influenced by the speciality of the clinician delivering the information. 7 NICE guidelines for UC also recognize a lack of guidance about the content of preoperative information -which may create greater variation in the information provided. Time constraints in the outpatient setting may create a further barrier to SDM. 8 To help guide patients' decision making, development of web-based tools was recommended.
The Royal College of Surgeons of England have recently updated consent guidance in line with the principles of SDM, suggesting that an important aspect of SDM is allowing patients time to deliberate their decisions through research on the Internet. 9 It has been approximated that 50% of IBD patients access the Internet for information relating to their condition. 10, 11 It is therefore inevitable that patients considering surgery for UC will look to the Internet for decision support resources. Despite this, the abundance and quality of on-line decision-making resources is yet to be established.
The Internet search engine Google (www.google.com) is the most commonly used site to access health information. 12 Strings of free text can be searched in a natural language format, with a list of websites produced in order of perceived relevance based on keyword density and access by other users. Critically, the perceived relevance does not correlate with clinical accuracy. 13 As a result, the top search results may be prone to medical inaccuracies, leading to patient decisions based on false conclusions.
The DISCERN tool is a validated instrument for assessing how well-written information supports different aspects of decision making and has been used in a number of other disease settings. [14] [15] [16] The International Patient Decision Aid Standards (IPDAS) group has also defined key characteristics of a decision aid, and have developed a checklist to describe minimum standards. 17 Readability of written information is also important when assessing the quality of written information as complex language may be difficult for many patients to understand.
Currently, there are no studies assessing on-line decisionmaking resources for patients considering surgery for ulcerative colitis. We hypothesized that on-line materials may be subject to variability and may not meet minimum decision-making standards.
AIM
The aim of this study was to assess the quality of on-line health resources that could facilitate decision making in patients considering surgery for UC.
METHODS

Methodological Framework
This review was completed in line with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidance. 18 It has been registered on the PROSPERO (www.crd.york.ac.uk/PROSPERO) database (ref CRD42016047177).
Search Strategies
Searches were performed from the United Kingdom of the Internet and specialist decision aid repositories. Google (Mountain View, CA) was used to search the Internet for information about ulcerative colitis and surgery. The use of other search engines was deemed unnecessary for 2 reasons; Google is the most popular search engine for on-line health information, 12 and previous work notes the vast majority of websites on other search engines are also in Google results. 19 A predefined list composing of several lay search terms was used.
Search terms were established from concurrent qualitative interviews with patients who had surgery for ulcerative colitis. The patients reported whether they had used the Internet, and the search terms they had used. These terms were discussed with patients at public-patient involvement days for related studies in inflammatory bowel disease. Participants confirmed that these terms reflected those they had used, or would use. The appropriateness of each search term was confirmed by lay experts involved in the Association of Coloproctology of Great Britain and Ireland Delphi programme.
The search terms selected were; "Ulcerative colitis surgery," "Emergency surgery ulcerative colitis," "Planned surgery ulcerative colitis," "Medical management or surgery ulcerative colitis," "Ulcerative colitis stoma surgery," and "Ulcerative colitis pouch surgery." The titles and abstracts of websites on the first 2 pages of results for each search term were screened for relevance to the review. The first 2 pages was set as the cutoff before commencing the study on the basis that 92% of people do not view results after the first page of results, making it highly unlikely that results on the third page will be accessed. 12 The repositories Decision Aids Library Inventory (DALI), NHS evidence, clinical trials gateway, national guideline clearinghouse, Crohn's and Colitis UK (CCUK), and Crohn's and Colitis Foundation of America (CCFA) were directly searched using the search term "Ulcerative Colitis." All results were analyzed for the presence of an on-line decision aid. Any on-line decision aids present were included in the full text analysis.
Eligibility Criteria
Our predefined eligibility criteria were Inclusion Criteria 1. Website demographics; format of the website, title of page, upload source, country of origin, and purpose of website. 2. General disease description; cause, risk factors, timeline, medical therapy, surgical therapy, and prognosis. This was quantified using a binary response of "yes" or "no." 3. Decision science specific to elective surgery for UC; discusses different surgical options, discusses surgery versus no surgery, describes risks of all options and trades-off patient preferences. This was also quantified using a binary response of "yes" or "no."
Data Analysis
Websites were also assessed using 3 measures to measure readability and relevance to decision making:
1. The validated DISCERN instrument for assessing written health information. 14 The DISCERN instrument contains 15 questions scored on a continuous 1 to 5 scale where 1 is a "definite no" and 5 is a "definite yes." The 16th DISCERN question is a global rating of 1, 3, or 5 as detailed by the DISCERN guidelines. 20 The global score is based on how well the website scores in the majority of questions e.g., a majority of scores being 1 or 2 correlates with a global score of 1/5. Websites were classified as poor (1/5), moderate (3/5) or excellent (5/5) based on the global score. 2. The International Patient Decision Aid Standards minimum standards criteria, known as the IPDASi (v4.0) criteria. 17 The criteria consist of 3 categories, with a total of 44 criteria across the categories. The first category is qualifying criteria and contains 6 criteria which are considered definitional for decision tools. The second category, certifying criteria, are 6 criteria (10 for screening tools) which are deemed essential to avoid the risk of harmful bias. The last category, quality criteria, are a further 28 criteria that are not deemed necessary but are seen as desirable. We therefore excluded quality criteria in our assessment as we aimed to only assess websites and decisions aids for material that was necessary. The exclusion of quality criteria has been applied previously in the literature. 21, 22 This left a 12-item checklist of qualifying criteria and certifying criteria. 3. The Flesch-Kincaid reading ease to quantify readability.
This was scored from 0 to 100 using an on-line tool and corresponds to the level of education required to read the information. The United States recommend that written information is written to a level corresponding to fifth to eighth grade (11-14 years of age). 23, 24 This would require a Flesch-Kincaid score of 80 to 100. 25 Decision aids were assessed with the IPDASi (v4.0) criteria and with the Flesch-Kincaid score. Decision aids were not assessed with the DISCERN instrument because of the presence of validated minimum standards criteria (IPDASi v4.0) for decision aids.
Synthesis of Results
The binary responses from the data extraction form, global DISCERN scores, overall IPDAS score, and the Flesch-Kincaid reading ease of all websites was pooled and reported as a single value. Decision aids are reported separately to websites.
RESULTS
Website Selection
A summary of the search strategy results is described in the PRISMA flow diagram in Figure 1 . Our lay search strings found a total of 2,596,000 websites related to our searches. When limited to the first 2 pages of each search string, a total of 175 websites were identified through initial searches. One on-line decision aid was identified through assessment of repositories. After duplicates were removed, 138 sources were screened, and 81 were excluded, leaving 57 sources to be analyzed at full text.
At full text analysis, a further 32 sources were excluded. This left 25 sources for inclusion in quantitative synthesis. This included 24 websites and one on-line decision aid. The decision aid was found through DALI and contained a link to a separate website (https://www.healthwise.org/).
Website Characteristics
A summary of included websites characteristics is provided in Table 1 . Of the 24 websites examined, 17 were US based and 7 originated from the United Kingdom. Twenty-two websites intended to educate patients and 2 were aimed toward advertising a private clinic-both of these originated from the United States. Only 9 websites discussed both medical and surgical treatment but no websites compared medical management with surgery. There was also no trade-off of patient preferences which is noted as a key component of SDM. 9 The mean Flesch-Kincaid score for websites was 44.9 (69.73, range 28.1-61.4), suggesting written material was written to an educational level much higher than the recommended level. 23, 24 The Flesch-Kincaid score for the decision aid was 56.7, indicating health information presented in the decision aid was hard to read. The decision aid failed to describe medical treatment, only mentioning it may control symptoms. Figure 2 shows DISCERN domains for each website on a visual analog scale. On questions 1 to 15, a score of 1 equates to a "definite no," 2 to 4 a "partial yes," and 5 a "definite yes." Overall quality of websites was low with 14 websites scored as poor quality. Eight websites were scored as moderate quality and only 2 websites were categorized as excellent quality. Although 2 websites scored excellent overall, they included some questions which scored poorly. Both excellent rated websites scored 1/5 on question 12: "describing what happens if no treatment is used" and website 6 failed to mention the aims of the website despite a global score of excellent.
DISCERN Tool
Generally, specific questions scored poorly across all websites. Question 12: "describing what happens if no treatment is used" scored 1/5 in all websites. Twenty-one websites failed to state the aim of the website, therefore by deduction these websites could only score 1/5 on question 2: "does it achieve its aims?." All but 2 websites provided unbiased information-with the 2 biased websites being those intended to advertise a private medical clinic. Shared decision making (question 15) was supported variably across the websites, with only 3 websites scoring 5/5. Figure 3 provides a summary of the minimum standards criteria for the websites and the decision aid. A tick means that the specific minimum standard criterion has been met, whereas a cross means it has not been met. A total score was calculated for all sources based on the number of ticks yielding a total score out of 12. To meet minimum standards, sources must meet all criteria and achieve a total score of 12-this is in line with IPDAS recommendations. 17 The median IPDAS score for websites was 5/12 (range 1-7), identifying that all websites do not meet the minimum standards. Only 11 websites described the health condition despite 23 describing treatment options for the condition. There were several domains that scored poorly across all websites. No websites stated an explicit decision, 2 websites describe the experience of the consequence of options and only 1 website gives information about levels of uncertainty around event.
IPDASi (v4.0) Minimum Standards Criteria
The decision aid scored 9/12 on the IPDAS standards checklist and therefore did not meet minimum standards. The decision aid was created by a US nonprofit organization (Healthwise), in collaboration with a general practitioner and gastroenterologist but without input from a colorectal surgeon. The DALI webpage with the decision aid link details that it meets 19/22 of a different IPDAS checklist to what we used in our assessment. Although when applying the minimum standards, it only meets 9/12 of the criteria. The DALI website also incorrectly reports that the readability of the decision aid is reported despite the readability not being reported on neither the DALI website nor the decision aid website.
DISCUSSION
This study has systematically assessed the quality and readability of on-line health information aimed at facilitating patient decision making for surgery for ulcerative colitis. We found that from using the Internet, out of a possible 176 sources, only 25 met the basic inclusion criteria, with many resources not aimed at patients or not specifically discussing surgery. The IPDAS minimum standards criteria were met by neither the decision aid nor by any website included in the final analysis. Only 2/24 websites were scored as excellent using the DISCERN instrument. All sources were written to higher educational level than recommended.
This study highlights a lack of on-line decision-making resources, despite recommendation for Internet use to complement the shared decision-making process. 8, 9 Websites that do exist do not meet minimum decision-making standards and are generally poor in quality. We found no websites that compared surgery with ongoing medical management, and no websites that traded-off patient preferences to aid in decision making. Although an online decision aid exists through DALI, it did not appear in our Google search strings-therefore it is unlikely a patient will access it without recommendation from a health care professional. Even then, the decision aid failed to meet the specified IPDAS minimum standards criteria. It is notable that this aid was created by a company without collaboration with a colorectal surgeon, despite colorectal surgeons being significantly involved in the patient care pathway. In addition, the website reported achievement of specific IPDAS criteria which we were unable to verify in our analysis.
Previous work in colorectal cancer has illustrated how patient education materials tend to be written to a higher educational level than recommended. 26 Studies have also indicated the quality of websites in other colorectal conditions (quantified by the DISCERN instrument) is poor. 15, 16 Bruce et al evaluated on-line decision-making material in breast cancer surgery and found that websites did not provide necessary information required for decision making for surgery in breast cancer. 27 Quality of information for inflammatory bowel disease has also been examined-with "good" online information reported to be beyond the reach of average information seekers. 28 A similar assessment of on-line information for surgery for ulcerative colitis has been undertaken before. 29 However, that study differed from ours in a number of ways. We utilized a systematic search using several strings and examined each website for quality relating to decision making for surgery. It was also specified that websites must include content relating to surgery.
To our knowledge, this is the first study to evaluate on-line decision-making material for elective surgery for UC using systematic review methods. We assessed content using widely accepted and validated tools. [14] [15] [16] 21, 22, 27, 29, 30 Search terms were established in collaboration with patients, ensuring the common websites accessed by patients were assessed.
Our study does have limitations. We only used one search engine. Previous studies have found that the vast majority of materials identified through other search engines were found through Google. 19 We only considered the content on the first 2 pages of the search. It is established that patients rarely go past the first page of a search. 12 However, it is possible that other decision support resources that fulfill IPDAS criteria on the subsequent pages. Using DISCERN guidelines, 2 websites were scored as "excellent" despite scoring poorly in several questions, making a truly excellent rating seem doubtful.
We recommend that health care professionals supporting patients in a decision about elective surgery for ulcerative colitis are aware of the lack of decision-making materials currently available on the Internet. Patients should be directed toward websites with "excellent" quality of information, although these websites are few and difficult to read. Current practice may need to be altered to ensure patients know how to access websites with reliable information. This could include demonstrations during consultations with patients.
Professional organizations need to develop new on-line content that supports decision making in line with minimum standards published by IPDAS. This material should not replace consultations with patients, but support patient deliberation outside the clinical encounter. There is a danger that production of more material could overwhelm already well-informed patients. Specially, created Internet resources will ensure clinically accurate information is available outside the clinical encounter, ensuring time constraints do not limit the SDM process or unnecessarily delay patient decisions. 8 We also recommend the production of a new patient decision aid created in line with the systematic development process published by IPDAS. 31 Decision support tools are noted as crucial for SDM and their creation to minimum standards is essential to promote SDM in UC patients considering surgery. 6 
CONCLUSION
There is a lack of Internet-based information that discusses both surgical and medical management for ulcerative colitis. Websites therefore do not facilitate decision making between elective surgery and ongoing medical management. Websites that discuss surgery are not only poor in quality, but difficult to read. Professional organizations need to engage in the production of decision-making resources for patients considering surgery for ulcerative colitis. Patients should be directed to reliable on-line resources by health care professionals in clinical practice. The systematic development of a new patient decision aid for patients considering surgery for ulcerative colitis is recommended.
